Periodic sleep apnea may be due to repeated episodes of upper airway obstruction in patients who have a short thick neck and/or large pwk. Apnea due to complete cessation of breathing may occur to a lesser extent.
Analysis of the sleep electroencephalogram shows that these patients rarely achieve deep sleep and have less stage 1-REM sleep than normal subjects of comparable age. They are chronically sleepdeprived, a manifestation expressed by daytime somnolence, chronic fatigue and often by personality disturbances marked by paranoia, agitated depression and hostility. The definitive diagnosis of this syndrome may be established by monine of us recently described three obese patients O in whom upper airway obstruction during nighttime sleep interfered with normal sleep, resulting in marked daytime somnolence.' The daytime somnolence was due to deprivation of normal nighttime sleep caused by frequent awakenings at the termination of apneic periods. The obstruction of the upper airway was demonstrated from the cessation of airflow at the nostrils in the presence of thoracoabdominal respiratory efforts. These patients appeared to be sleeping, but nighttime electroencephalographic tracings revealed arousals every few minutes. The daytune somnolence and nighttime apneas were ameliorated by a nasopharyngeal airway and abolished by a permanent tracheostomy. This study confirmed the reports of Gastaut et aF8 who showed that periodic breathing in certain patients with a diagnosis of Pickwickian syndrome could be explained by obstruction of the upper airways due to backward movement of the tongue and hypotonus of the floor of the mouth. In addition to obesity, other conditions marked by upper airway obstruction, such as greatly enlarged tonsils and bring during sleep, the electroencephalogram, measuring abdominal excursions through s mercury-inSiMc-strain gauge and recording air flow at the nose by means of a thermocouple. As demonstrated by other investigators, chronic hypoventilation during sleep leads to both pulmonary and systemic arterial hypertension, which may produce generalized cardiac enbugement and congestive heart failure. The abnormalities in the periodic sleep apnea syndrome are abolished by establishing a patent airway either through tracheostomy or weight reduction.
adenoids, acquired micrognathia and posterior nasal packing for nasal hemorrhage have been reported to cause daytime somnolence because of deprivation of nighttime sleep.' A symposium conducted on this subject was published as a series of 25 papers in recent issue of the BuUetin de Physw-Pathologie Respiratoire [Nancy] .' The syndrome probably is quite common; over a two-year period since our initial publication,' we have encountered 12 additional cases, without systematically searching for such patients. The purpose of this study is to describe: ( 1 ) the clinical features; ( 2 ) the quantitative analysis of the sleep electroencephalogram; and (3) the characteristics of the apneas that occur in these patients.
Sleep electroencephalograms and monitoring of respiration were conducted in the patient's private hospital room. The polygraph recorder (Grass Model 78B) was placed in the hallway and long leads from the electroencephalographic and respiratory sensors were led through an opening in the doorway. Continuous recordings were made from about ten o'clock at night to eight o'clock in the morning from three electroencephalographic leads ( EEG ) , two electro-oculo- questioned, all the patients recalled episodes of All but one complained of daytime somnolence. Per-"choking" or "sdocation," which caused frequent sonality disturbances manifested as paranoia, agiawakening and disturbed their night-time sleep. Two patients had orthopnea and five had peripheral edema. Six of the 12 patients showed roentgenographic evidence of cardiac enlargement.
Hours
These were categorized by three types of patterns. The complex type was initiated as a central type of apnea immediately followed by an obstructive type of apnea. A variation of the complex apnea was seen in only one patient ( 6 ) and consisted of an obstructive type of apnea followed by a central one.
The Obsmctive was the absence
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of air flow at the nose, while movement of the abdomen persisted (Fig 1) . The central type was Figure 3 depicts a representative record of stages manifested by cessation of air flow at the nose acof night-time sleep of a normal subject between the companied by absence of respiratory efforts (Fig 2) .
ages of 50 and 60 years and Figure 4 the average for the patients of the present study. These indicate that patients with sleep apneas hardly ever reach deep sleep compared to normal subjects of comparable age and that the frequency of awakening is markedly increased. (Table 2) . Four patients had only the obstructive type. In those patients with all types of apneas, the most common type was the complex followed by obstructive and central (Fig 5) . More time was spent in central apnea during stage 1-REM sleep than the other sleep stages combined ( N-REM sleep). The average duration of sleep apneas in seconds is depicted in Figure 6 ; the duration was longer for all three types of apneas during stage 1-REM sleep. The complex apneas were most prolonged, averaging 32 and 38 seconds for N-REM sleep and stage 1-REM, respectively. Obstructive apneas averaged 22 and 30 seconds for N-REM sleep and stage 1-REM, respectively. The total time spent in apnea amounted to 47 percent for stage 1-REM and 27 percent for N-REM sleep.
This 19-year-old man with Down's syndrome was in his usual state of good health until about three years prior to admission. At that time he began to gain weight and his mother noted a marked change in his personality. Although he formerly had been pleasant, he gradually became hostile and belligerent. He began to take short frequent naps throughout the day and slept in a restless and fitful fashion during the night. He snored loudly both at night and during the day. The daytime somnolence progressively increased until he had to be almost continuously aroused. During the physical examination, he fell asleep frequently and was not cooperative while awake. He was a short, obese man, with a broad neck and small lowset ears. He weighed 108 kg. The percussion note was dull over both lower lungfields, and the breath sounds were diminished. The heart had a regular rhythm and no murmurs were heard. No peripheral edema was present. The hemoglobin was 16.1 gm/100 ml, and the arterial blood gas analysis showed a Po2 of 41 m Hg, Pco2 of 47 mm Hg, pH 7.35 and base excess 0. The ECC showed sinus tachycardia and an incomplete right-bundle-branchblock consistent with right ventricular enlargement. Chest roentgenogram showed marked cardiomegaly, bilateral pleural ehsions and pulmonary congestion.
We found it impossible to monitor the all-night electroencephalogram because of his poor cooperation but were able to obtain a continuous tracing over a two-hour period. This record demonstrated frequent obstructive apneas occurring approximately every minute and a half to two minutes. Although he appeared to be sleeping, he alternated between stage 0 and 1 sleep. We performed a tracheostomy and put him on a weight-reduction diet. He was maintained on a respirator after operation. Immediately following this procedure, he had a massive diuresis with minimal diuretic therapy. However, in the first two days after operation he developed central apnea when taken off the respirator, but developed profound cyanosis. Large doses of methylphenidyl acetate (Ritalin) were administered intravenously and abolished the central apneas until it was possible to remove the respirator a day later. A marked personality change took place; he no longer behaved in a hostile fashion but smiled for the first time and appeared quite affectionate toward the attending physicians. His mother reported his return to the type of personality he exhibited prior to his weight gain. During his ten days in the hospital, he lost 19 kg. He was observed as an outpatient with a permanent tracheostomy and a weight reduction diet. The daytime somnolence completely cleared. Two months after discharge he weighed 73 kg, and he was asymptomatic. He was alert and able to carry on a limited conversation. The heart was now normal size and the lungfields were clear on roentgenographic examination. He was readmitted to the hospital and an electroencephalogram w& obtained with the tracheostomy tube occluded during sleep so that air was respired through the nas~phar~ngeal passages. It showed a normal sleep pattern with no obstructive or central' apneic episodes and stage 3 and 4 sleep. Approximately a year later, his weight remained at 72 kg, he was asymptomatic and had a normal nocturnal sleep electroencephalogram.
Comment
Relief of intermittent upper airway obstruction produced almost immediate change in cardiac status. There was massive diuresis, with minimal administration of diuretic agents. Presumably this was related to lowering of pulmonary arterial pressure (as inferred by analysis of the electrocardiogram and chest roentgenogram) which was raised by the chronic hypoxemia and hypercapnea which had occurred during sleep. After establishing a patent airway with the tracheostomy, central apneic periods still occurred but these ceased after administration of the central nervous stimulant, methylphenidyl acetate.
This 55-year-dd man was admitted with a diagnosis of increasing somnolence during the day. He stated that for about eight years, he often had the sudden urge to fall asleep several times during the day and that this problem had increased in severity during the past two years prim to admission. He worked as a taxi driver and often fell asleep for brief intervals at the wheel, during conversations and while talking on the telphone. He believed that he had to constantly fight the sudden urge to sleep throughout the day. He complained of chronic fatigue and listlessness. He slept the whole night without dreaming but was sometimes awakened by a sensation of suffocation. He had a voracious appetite, being able to eat several full meals a day. Physical examination showed an obese man, alert and in no respiratory distress. H e weighed 107.1 kg, with a regular pulse rate of 100/min. He had a thick, shortset neck. Visualization of his throat was inadequate because he was unable to open his mouth widely. The chest roentgenogram showed clear lungfields and normal sized heart. The hemoglobin, was 17.7 gm/100 m l and the arterial Po2 62 mm Hg, Pcoz 50 mm Hg, pH 7.39, base excess +4 mEq/liter. Pulmonary function tests showed diminution of expiratory reserve volume. The initial sleep electroencephalogram revealed frequent episodes of complex, central and obstructive apneas. A nasopharyngeal airway which was inserted the next night stopped the occurrence of obstructive and complex apneas but had no effect on the central apneas. Moreover, stage 3 and 4 sleep in normal amounts were achieved with the nasopharyngeal airway. However, the patient found the airway was too uncomfortable to use and voluntarily began a weight reduction diet. After losing about 11 kg he reported that his daytime somnolence had markedly diminished.
Although establishment of a temporary airway relieved obstructive and complex apneas in this patient, the central apnea during sleep was unaffected. When all three types of sleep apneas are present, a patent airway may ameliorate the obstructive and complex sleep apneas but not affect the central apnea.
Clinical Features
The clinical features that accompany the syndrome of periodic sleep apneas include: ( 1 ) the physiognomy of a short thick neck or large jowls or both; ( 2 ) daytime somnolence; (3) periodic loud snoring; ( 4 ) restless night-time sleep with frequent awakening; (5) subjective symptoms of a choking or sufFocating sensation immediately preceding the awakening; ( 6 ) personality disturbances marked by paranoia, agitated depression and hostility; and ( 7 ) chronic daytime fatigue. Although patients with periodic sleep apneas without organic cause of u p per airway obstruction have body weights above predicted normal values, the extent of their obesity varies widely. The presence of a short thick neck and/or large jowls appears to be more important than the absolute body weight. This physical characteristic creates a greater tendency to occlusion of the upper airway during sleep by relaxation of the muscles at the floor of the mouth and retraction of the tongue. To a certain extent, this occurrence may take place as a normal physiologic event during sleep, but in patients with periodic sleep apneas the airway obstruction is complete. The snoring noises represent partial upper airway obstruction, which occurs during the nonapneic periods. '
Relationship of Periodic Sleep A p a s to Pickwickian Syndrome
There has been considerable controversy regarding the criteria for the diagnosis of the Pickwickian syndrome. CarrollQ reviewed the nosology of this disorder from the literature: ( 1 ) simple obesity with idiopathic daytime somnolence; ( 2 ) obesity with alveolar hypoventilation secondary to increased work of breathing; (3) obesity with alveolar hypoventilation secondary to increased work of breathing and daytime somnolence secondary to carbon dioxide retention; and ( 4 ) obesity with daytime somnolence secondary to chronic sleep deprivation as a result of intermittent nocturnal upper airway obstruction. The latter type constitutes the present reported cases, although cardiac complications were frequently observed. Thus, 6 of the 12 patients had cardiac enlargement, peripheral edema and slight to moderate elevation in arterial carbon dioxide tension.
As previously reported by others-and ourselves, the COz retention is usually not nearly as marked as that observed in patients with chronic obstructive lung disease. It appears that those patients with high levels of arterial carbon'dioxide tension either are in marked congestive heart failure with concomitant reduction in lung compliance or have increased airway resistance secondary to chronic bronchitis.14,10 Even when these patients become obtunded until endotracheal intubation is necessary, arterial Pcoz is still not greatly elevated. For example, in two of our patients who required emergency endotracheal intubation (cases 8 and 2l) arterial Pcoz was 63 and 56 mm Hg, respectively, immediately prior to intubation.
Sleep Apneas and Electroencephalogram
The definitive diagnosis of sleep apneas is made by the analysis of the night-time sleeping electroencephalogram together with the monitoring of chest or abdominal excursions and oronasal airflow. Although we and othersl".ll have monitored chest or abdominal excursions by insertion of an intra-esophageal balloon to obtain intrapleural pressure, in the present report, we used a mercury-in-Silastic strain gauge around the upper portion of the abdomen. This noninvasive method causes less interference with sleep. Other noninvasive techniques equally satisfactory for monitoring chest or abdominal excursions include impedence pneumography and surface electromyograms. For monitoring movement of air via the nasal passages, either a thermocouple or thermoresistor fixed to a nostril can be used.
In none of the patients with periodic sleep apnea does solely central apnea occur. However, central apnea may occur in such patients after establishing an airway by endotracheal intubation or tracheostomy. This suggests that a central nervous system abnormality contributes to the periodic sleep apneas. The persistence of central apneas after tracheostomy does not prevent the dramatic improvement of daytime somnolence nor of the cor pulmonale if it is present prior to operation. l2 However,. periodic central apneas may exist without pre-existing obstructive apneas. Guilleminault et alls described two patients with narcolepsy and two patients with insomnia, who had solely intermittent central apneas during sleep of a duration from 20 to 90 seconds. They proposed that these patients did not fall into the usual classification of periodic sleep apnea as this condition appeared to represent a pure central nervous system disorder.
Establishment of a patent airway by tracheostomy immediately causes disappearance of daytime somnolence and restores a normal nocturnal sleep pattern, although central apneas may persist.1.14.15 Two of the 12 patients of the present series underwent tracheostomy: one electively and the other following prolonged endotracheal intubation. In these two patients who had both cor pulmonale and congestive heart failure, massive diuresis ensued, daytime somnolence disappeared, and there was conversion of a hostile personality to a more pleasant one. Followup observations indicated that a normal sleep pattern was restored after tracheostomy closure and weight loss. Undoubtedly, weight loss is preferable to tracheostomy, but most obese patients will rarely submit to rigorous diets for long periods. Only two of the remaining ten patients voluntarily lost s&cient weight to effect a change in their symptoms. The other eight refused to diet despite counseling. None of the patients died during a followup of two years. Thus, when the periodic sleep apnea syndrome is incapacitating, tracheostomy might be helpful to gain the necessary cooperation to pennit the enforcement of dietary restriction, since the chronic sleep deprivation in these patients is associated with personality changes which causes difficulty in establishing good rapport. The reasons for the improvement of hemodynamic status following tracheostomy are related to relief of the chronic hioventilation. As shown by Coccagni et a1,14.15 mean pulmonary arterial pressures in these patients is elevated as high as 30 mm Hg while awake and 80 mm Hg during stage 1-REM. They14 .15 postulated that the rise in pulmonary arterial pressure during sleep could lead to cor pulmonale since these patients may sleep as much as 16 or more hours a day, albeit lightly. In addition, they also observed systemic hypertension during sleep in patients with periodic sleep apneas, which did not occur in nonnal subjects. It was suggested16 that after loading on both ventricles might explain the generalized cardiac enlargement often found in obese patients. These investigators18 demonstrated that after tracheostomy the mean waking pulmonary arterial pressure diminished and during sleep minimally increased. After tracheostomy, the systemic arterial pressure did not rise during sleep as it had prior to this operation. Baroque and Rococo, 160-1750
The term "Baroque" is often applied to the art of the seventeenth century. The origin of the word is not clear. Possibly it comes from the Portuguese barroco, meaning an irregularly shaped pearl. Certainly, the term was originally used in a disparaging sense, referring to an opulent extravagance, in the art of the period, and this connotation still persists. The seventeenth century is an imposing period in the history of Spanish art. Detachment, combined with the typically fervid Spanish temperament, gives the Baroque style in Spain its own particular flavor. In sculpture, for instance, the St. Francis by Pedro de Mena (1628-1688) reflects all the intense interest and close observation of the surfaces of the flesh and fabric which one finds in Bemini. But the chief glory of Spanish seventeenth-century art was painting. The forceful Jose de Ribera (ca 1590-1652), who typifies this group, passed much of his active career in Naples. His emphasis on dark and light and his realistic physical types relate his work to that of Caravaggio. The early work of Diego VelAzquez (1599-1660), the greatest of the seventeenth century painters, is also closely related to the international Caravaggesque style. But as Velitzquez matured, his art gained independence. In the work of Bartolome Esteban Murillo (1618-1682) the reserved and even austere character of much early seventeenth century Spanish painting is replaced by a gentler, more lyric note in which sentiment predominates.
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